Structural basis for potent slow binding inhibition of human matrix metalloproteinase-2 (MMP-2).
The zinc-dependent gelatinases belong to the family of matrix metalloproteinases (MMPs), enzymes that have been shown to play a key role in angiogenesis and tumor metastasis. These enzymes are capable of hydrolyzing extracellular matrix (ECM) components under physiological conditions. Specific and selective inhibitors aimed at blocking their activity are highly sought for use as potential therapeutic agents. We report herein on a novel mode of inhibition of gelatinase A (MMP-2) by the recently characterized inhibitors 4-(4-phenoxphenylsulfonyl)butane-1,2-dithiol (inhibitor 1) and 5-(4-phenoxphenylsulfonyl) pentane-1,2-dithiol (inhibitor 2). These synthetic inhibitors are selective for MMP-2 and MMP-9. We show that the dithiolate moiety of these inhibitors chelates the catalytic zinc ion of MMP-2 via two sulfur atoms. This mode of binding results in alternation of the coordination number of the metal ion and the induction of conformational changes at the microenvironment of the catalytic zinc ion; a set of events that is likely to be at the root of the potent slow binding inhibition behavior exhibited by these inhibitors. This study demonstrates a distinct approach for the understanding of the structural mechanism governing the molecular interactions between potent inhibitors and catalytic sites of MMPs, which may aid in the design of effective inhibitors.